The regulatory mechanism of neurogenesis by IGF-1 in adult mice.
Growth factors like insulin-like growth factor 1 (IGF-1) is reported to mediate neurogenesis in the subgranular zone (SGZ) and the subventricular zone (SVZ) of the adult mammalian brain, but its regulatory mechanism remains unclear. We generated transgenic mice overexpressing IGF-1 specifically in neural stem cells (NSCs) and assessed the effect of IGF-1 on neurogenesis in adult mice NSCs. Overexpression of IGF-1 could stimulate the expression of phospho-Akt and phospho-ERK1/2 while inducing proliferation and differentiation of NSCs in the SGZ and SVZ. The MEK/ERK inhibitor U0126 could inhibit ERK1/2 phosphorylation, further inhibiting the proliferation of NSCs in the SGZ and SVZ but had no effect on the phosphorylation of Akt. By contrast, The PI3K/Akt inhibitor LY294002 inhibited phosphorylation of Akt and differentiation of NSCs in the SGZ and SVZ, resulting in no change in the proliferation of NSCs and ERK1/2 phosphorylation. These results demonstrate that IGF-1 upregulates the proliferation of NSCs by triggering MEK/ERK pathway signaling in the adult mice SGZ and SVZ. Meanwhile, IGF-1 also induces differentiation of NSCs via the PI3K/Akt pathway in adult mice. However, we found no evidence of crosstalk between the PI3K/Akt and MEK/ERK pathways in adult mice NSCs. Our work provides new experimental evidence of the involvement of the PI3K/Akt and MEK/ERK pathways in the proliferation and differentiation of the NSCs of adult mice.